Strong primary care systems are often viewed as the bedrock of health care systems that provide high-quality care, but the evidence supporting this view is somewhat limited. We analyzed comparative primary care data collected in 2009-10 as part of a European Union-funded project, the Primary Health Care Activity Monitor for Europe. Our analysis showed that strong primary care was associated with better population health; lower rates of unnecessary hospitalizations; and relatively lower socioeconomic inequality, as measured by an indicator linking education levels to self-rated health. Overall health expenditures were higher in countries with stronger primary care structures, perhaps because maintaining strong primary care structures is costly and promotes developments such as decentralization of services delivery. Comprehensive primary care was also associated with slower growth in health care spending. More research is needed to explore these associations further, even as the evidence grows that strong primary care in Europe is conducive to reaching important health system goals. Primary care is the first level of professional care, where people present their health problems and where most therapeutic and preventive health needs can be satisfied. 1 Kringos, D.S., Boerma, W., Zee, J. van der, Groenewegen, P. Europe's strong primary care systems are linked to better population health but also to higher health spending. Health Affairs: 2013, 32(4), [686][687][688][689][690][691][692][693][694] This is a NIVEL certified Post Print, more info at http://www.nivel.eu Strong primary care is believed to contribute to high-performing health care systems, a belief that is supported by evidence to some extent. [1] [2] [3] [4] Decision makers have trusted this evidence and invested in primary care reforms, such as the Affordable Care Act in the United States, as well as in numerous charters and statements made by nongovernmental organizations worldwide. 5, 6 Several studies that compare primary care internationally and within the United States have provided evidence of the benefits of strong primary care, in terms of better opportunities to control costs, improved quality of care, better population health, and less socioeconomic inequality in health. [1] [2] [3] [4] These studies have shown the potential of primary care to improve the health of populations and the performance of health systems, and they suggest directions for further research. In Europe these studies have evoked an increased interest in the great variation among health systems and the different roles assumed by primary care. The question that we believed needed to be answered was whether results from previous studies about the benefits of strong primary care systems would still be valid using more recent data and more tailor-made measures. Also, we wondered, could the results be generalizable if many more European countries were considered? In 2009-10, as part of a European Union-funded project, the Primary Health Care Activity Monitor for Europe, we performed a systemic literature review to derive seventyseven indicators. These measured five key dimensions of primary care: structure, access, coordination, continuity, and comprehensiveness. With this approach, the study aimed to cover the complexity of primary care by addressing it as a multidimensional concept. 7, 8 Data on the indicators were collected in thirtyone countries from the international literature, governmental publications, statistical databases, and national expert consultations. To quantify the strength of the five primary care dimensions in a country, the data on each indicator were transformed into a score ranging from 1 (weak) to 3 (strong), 9 inspired by James Macinko and colleagues' approach 3 (see online Appendix 1). 10 We tested the relationship in thirty-one European countries between the strength of the five primary care dimensions, on the one hand, and key health care system performance indicators, on the other hand: health care spending, patient-perceived quality of care, potentially avoidable hospitalizations, and population health and socioeconomic inequality. Specifically, we sought answers to the following questions and tested the associated hypotheses. First, is health care spending lower, and the increase in spending slower, in countries that have relatively strong primary care, after adjusting for national income? Second, is the patient-perceived quality of nonmedical aspects of primary care lower in countries that have relatively strong primary care? Recently published research seems to indicate that this relationship exists. Third, are potentially avoidable hospitalizations lower in countries that have relatively strong primary care, after adjustment for disease prevalence and the availability of hospital beds? Fourth, is population health better in countries that have relatively strong primary care, after adjustment for risk factors? Fifth, are socioeconomic inequalities in health smaller in countries that have relatively strong primary care, after adjustment for inequalities in risk factors? After some background information on recent developments in primary care research, we report our findings below.
Strong primary care is believed to contribute to high-performing health care systems, a belief that is supported by evidence to some extent. [1] [2] [3] [4] Decision makers have trusted this evidence and invested in primary care reforms, such as the Affordable Care Act in the United States, as well as in numerous charters and statements made by nongovernmental organizations worldwide. 5, 6 Several studies that compare primary care internationally and within the United States have provided evidence of the benefits of strong primary care, in terms of better opportunities to control costs, improved quality of care, better population health, and less socioeconomic inequality in health. [1] [2] [3] [4] These studies have shown the potential of primary care to improve the health of populations and the performance of health systems, and they suggest directions for further research. In Europe these studies have evoked an increased interest in the great variation among health systems and the different roles assumed by primary care. The question that we believed needed to be answered was whether results from previous studies about the benefits of strong primary care systems would still be valid using more recent data and more tailor-made measures. Also, we wondered, could the results be generalizable if many more European countries were considered? In 2009-10, as part of a European Union-funded project, the Primary Health Care Activity Monitor for Europe, we performed a systemic literature review to derive seventyseven indicators. These measured five key dimensions of primary care: structure, access, coordination, continuity, and comprehensiveness. With this approach, the study aimed to cover the complexity of primary care by addressing it as a multidimensional concept. 7, 8 Data on the indicators were collected in thirtyone countries from the international literature, governmental publications, statistical databases, and national expert consultations. To quantify the strength of the five primary care dimensions in a country, the data on each indicator were transformed into a score ranging from 1 (weak) to 3 (strong), 9 inspired by James Macinko and colleagues' approach 3 (see online Appendix 1). 10 We tested the relationship in thirty-one European countries between the strength of the five primary care dimensions, on the one hand, and key health care system performance indicators, on the other hand: health care spending, patient-perceived quality of care, potentially avoidable hospitalizations, and population health and socioeconomic inequality. Specifically, we sought answers to the following questions and tested the associated hypotheses. First, is health care spending lower, and the increase in spending slower, in countries that have relatively strong primary care, after adjusting for national income? Second, is the patient-perceived quality of nonmedical aspects of primary care lower in countries that have relatively strong primary care? Recently published research seems to indicate that this relationship exists. Third, are potentially avoidable hospitalizations lower in countries that have relatively strong primary care, after adjustment for disease prevalence and the availability of hospital beds? Fourth, is population health better in countries that have relatively strong primary care, after adjustment for risk factors? Fifth, are socioeconomic inequalities in health smaller in countries that have relatively strong primary care, after adjustment for inequalities in risk factors? After some background information on recent developments in primary care research, we report our findings below.
RECENT RESEARCH ON THE EFFECTS OF PRIMARY CARE
Large and increasing proportions of national incomes are spent on health care. Data from the 1990s show that countries with strong primary care spent less and were better able than other countries to contain rising health care costs. Ulf Gerdtham and colleagues 11 found that the overall cost of health carewas generally lower in countries where primary care performs a gatekeeper function and patients can thus access secondary care only upon referral by a primary care professional. Diana Delnoij and colleagues 2 showed that health care systems in which family physicians served as gatekeepers to more specialized care had a lower increase in ambulatory care costs and in the use of outpatient health services but not in total health care costs, compared to health care systems with directly accessible specialist care. 12 From these studies we can infer that the gatekeeping function, usually coupled with patients' being registered with a primary care doctor, seems to be a key element leading to lower health spending. However, patients do not express equal satisfaction with all aspects of primary care when gatekeeping is present. Madelon Kroneman and colleagues 13 showed that patients in countries with a gatekeeping system were less satisfied with the quality of nonmedical aspects of primary care, such as convenience in obtaining an appointment or wait times in the office before seeing the doctor, than patients in countries with directly accessible specialists. However, differences in satisfaction with nonmedical aspects of access were not related to patients' ratings of the quality of the actual care received, such as quick relief of symptoms. Other studies-mainly from the United States, where gatekeeping has limited implementation-revealed other problems with access to primary care. These studies confirmed that limited availability of primary care in the United States increased avoidable hospitalizations.
14 - 16 A hospital admission is potentially avoidable when it could have been prevented by effective or accessible primary care. 17 Hospitalization of so-called ambulatory care-sensitive conditions, such as asthma and chronic obstructive pulmonary disease, are particularly avoidable if well managed in primary care. Positive associations between the accessibility of primary care and better population health have been identified in literature reviews. 18 -20 Studies, mostly undertaken in the United States, have shown that regions with a higher primary care physician density, but not a higher specialist density, have a healthier population than regions with a higher specialist and lower primary care physician density as measured by total and cause-specific mortality, low birthweight, and self-reported health. 18 -20 Little evidence is available of a relationship between socioeconomic inequality in health and the strength of primary care. Several US studies suggest that access to primary care can reduce socioeconomic and racial inequalities in health. 20, 21 However, this result has not yet been clearly confirmed in international studies.
22,23

STUDY DATA AND METHODS
As noted above, we used data gathered in 2009-10 as part of the Primary Health Care Activity Monitor for Europe. 9 The database covered thirty-one European countries (twenty-seven European Union member states as well as Switzerland, Turkey, Norway, and Iceland).
Depending on the availability of data, some analyses were done for a smallernumber of countries. Appendix 2 10 contains the descriptive statistics, a list of included countries per variable, and sources of all included variables.
Variables And Confounders
▸HEALTH CARE SPENDING: The total level of health care spending was measured by the total health care expenditure per capita, in US dollar purchasing power parity, in 2009. 24 Its growth was measured over the period 2000-09, as shown in Appendix 3a.
10 The control variables of the wealth and growth in the wealth of a country were measured by gross domestic product per capita in US dollar purchasing power parity in 2009 and changes in gross domestic product during 2000-09. 24 ▸PATIENT-PERCEIVED QUALITY: The patientperceived quality of nonmedical aspects of primary care was measured by the age-and sexstandardized percentage of people who rated the quality of care received from family physicians as very good or fairly good, as opposed to fairly bad or very bad 25 (see Appendix 3b).
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▸POTENTIALLY AVOIDABLE HOSPITALIZATIONS: Potentially avoidable hospitalization was measured by age-standardized hospital admission rates per 100,000 population, by sex, for three chronic diseases: asthma, chronic obstructive pulmonary disease (bronchitis and emphysema), and diabetes (short-term complications). 26 Control variables were the prevalence of diabetes, 27 asthma, and chronic bronchitis/emphysema, 28 age-standardized, by sex and total; and the total number of available hospital beds per 100,000 population. 24 ▸POPULATION HEALTH: Population health was measured by potential years of life lost, by sex, due to diabetes; ischemic heart disease (heart disease characterized by reduced blood flow to the heart muscle, often related to coronary artery disease and hypertension); cerebrovascular disease (stroke); and obstructed airway conditions, including bronchitis, asthma, and emphysema. 26 Potential years of life lost is a summary measure of premature-that is, preventable-deaths that weighs deaths occurring at younger ages more highly than those occurring at later ages, agestandardized per 100,000 population (ages 0-69). The control variable for diabetes was the percentage of obese or overweight population (body mass index of 25 or higher), by sex and age (ages 15-54 and 55+). 29 The control variable for both ischemic heart disease and cerebrovascular disease was age-and sex-standardized hypertension prevalence. 28 The control variable for chronic asthma, bronchitis, and emphysema was data on the self-reported smoking prevalence in the population ages fifteen and older. 26 More details are available in the online Appendix.
▸SOCIOECONOMIC INEQUALITY IN HEALTH: The level of socioeconomic inequality was measured by the highest attained educational level in having poor or very poor self-perceived health status, asthma, and diabetes, by calculating an ageand sex-standardized Concentration Index for each country. 28 This index quantifies the degree of education-related inequality by condition, ranging from 1 to −1. It indicates that a condition is more concentrated among people with a higher (when positive value) or lower (when negative value) educational background. 30 Zero points indicates equality; see Appendix 3e. 10 As control variables, the ageand sexstandardized concentration index for obesity 25 (related to diabetes) and daily smoking 27 (related to asthma and self-perceived health) were used. Independent Variables Data on the strength of primary care were derived from the Primary Health Care Activity Monitor for Europe project database. 9 The following five independent variables were used for the strength of primary care: structure, accessibility, continuity, coordination, and comprehensiveness. ▸STRUCTURE: The first variable indicates how primary care in a country has been structured. Elements are the existence of primary care policies and regulations-for example, on equal distribution of primary care providers and facilities; the availability of financial resources for primary care; the population's coverage for primary care services; and the development of workforce for primary care-for example, workload, age, and training of family physicians. 7, 8 Because these aspects of primary care structure are positively associated with each other, their summation results in one variable indicating the overall strength of a country's primary care structure.
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▸ACCESSIBILITY: The remaining variables reflect the strength of important aspects of the primary care services delivery process. 7, 8 The accessibility of primary care was measured by the national and geographic supply of primary care services; the way access is organized in primary care practices-for example, the use of appointment systems and the organization of after-hours care; and the affordability and acceptability of services as perceived by patients. ▸CONTINUITY: Continuity of primary care was measured by conditions in place for an enduring doctor-patient relationship-for example, patients' being registered with a primary care doctor; provisions in place to establish informational continuity of care-for example, the use of electronic clinical record systems; and aspects of the quality of the doctor-patient relationship-for example, patient-perceived available consultation time. ▸COORDINATION: Coordination of primary care was measured by the existence of a gatekeeping system, the skill mix of primary care providers, the collaboration within primary care and with secondary care providers, and the integration of certain public health functions in primary care. ▸COMPREHENSIVENESS: The comprehensiveness of primary care was measured by the breadth of services offered to patients at the primary care level-for example, medical technical procedures and certain preventive services. Appendix 1 10 provides an overview of all indicators used for each of the dimensions.
Dependent Variables
Because these process functions were not strongly associated with each other, four dependent variables were used: primary care access, coordination, continuity, and comprehensiveness of primary care. 8 All five dependent variables were continuous, ranging from 1 (relatively weak) to 3 (relatively strong). Exhibit 1 provides an overview of the resulting primary care scores by country, using the scoring system shown in Appendix 1.
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Statistical Analyses
The association between dependent and independent variables was evaluated in simple (Pearson correlation) and multivariable regression analyses. In the simple linear regression analyses, only one dependent and one independent variable were used. In the multivariable analysis, one control variable was added (to prevent over determination). Both types of analysis were performed for all hypotheses by using each of the five primary care strength measures as independent variables in separate analyses. We used the software SPSS/ PASW Statistics, version 18.0. Strengths And Limitations A strength of this study is that it demonstrates the contribution of primary care to the performance of health care systems at a European level. The study has measured the complexity of primary care in diverse health care systems using a comprehensive set of indicators. However, the strength of primary care was measured at one moment in time. A limitation of the study is that although the best available information was used, the reliability of the sources varied across the thirty-one countries. Also, thirty-one countries is a relatively small number from a statistical point of view. Some analyses could be performed only for even fewer countries, because of limited data availability. The number of included countries ranged from thirty-one countries (for thirteen out of fifty-five variables) to twenty countries (for the diabetes admission rate per 100,000 population). Appendix 2 10 contains a list of included countries per variable. As a result, we were not able to include the impact of potentially important context factors-such as culture, politics, and health care system type-on the dependent variables. It is recommended that future studies take this into account. Another limitation is that some of the data have been collected at the national level, but disaggregated data would have allowed analysis into intracountry variation. This study should be used as a starting point for more in-depth studies on each of the complex outcome areas, preferably by also using microlevel data.
STUDY RESULTS
Strong primary care was associated, respectively, with higher levels of health care spending, but also a reduced rate of growth in health care spending; lower rates of potentially avoidable hospitalization; better population health outcomes; and lower socioeconomic inequality in self-rated health (see Exhibit 2 and Appendices 3 and 4).
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Total Health Care Expenditures Total health care expenditures were higher in countries with a stronger primary care structure after adjustment for national income than in countries with a weaker primary care structure (Exhibit 2). However, countries with more comprehensive primary care services delivery had slower growth in total health care expenditures per capita, also after adjustment for the growth in national income (the rate of change is −0.20; see Appendices 3 and 4). 10 Patient-perceived quality of nonmedical aspects of care and the strength of primary care were not associated with any aspect of strong primary care.
Potentially Avoidable Hospitalizations
Stronger primary care structure is associated with lower hospital admission rates for asthma, for both the total population (reduction rate: −0.45) and males (reduction rate: −0.51).
[TABEL 1]
Countries with more comprehensive primary care also had lower hospital admission rates for asthma compared to countries with less comprehensive primary care, both for the total population and for women (reduction rates: −0.36 and −0.37, respectively). These lower rates were partly caused by the difference in hospital bed supply among countries, since lower admission rates were associated with having fewer hospital beds. Chronic obstructive pulmonary disease admission rates ofmenwere also lower in countries with a stronger coordination of primary care (see Appendices 3 and 4). 10 Countries with better access to primary care were associated with lower hospital admission rates for diabetes, for both the total population (reduction rate: −0.40) and males (reduction rate: −0.46; see Appendices 3 and 4).
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Population Health Countries with stronger primary care structures were associated with fewer potential deaths due to ischemic heart disease among the total, male, and female populations. Countries' having more comprehensive primary care was also associated with fewer potential deaths due to ischemic heart disease amongmen(the reductionrate in potential years of life lost was −0.35; see Appendices 3 and 4).
10 Furthermore, the comprehensiveness of primary care was also positively associated with a reduction in potential deaths due to cerebrovascular disease among the total and male populations (reduction rates: −0.42 and −0.43, respectively). This association was partly caused by variation in the prevalence of hypertension among the respective groups.
[TABLE 2]
However, when one takes into account the prevalence of hypertension, there is a strong association between primary care structure and fewer potential deaths due to cerebrovascular disease among men (reduction rate: −0.36; see Appendices 3 and 4). 10 Both the structure and the coordination of primary care were associated with fewer potential deaths due to chronic asthma, bronchitis, and emphysema. Countries with a stronger structure of primary care were associated with fewer potential deaths among women due to obstructive airway conditions (reduction rate: −0.37). The coordination of primary care was positively associated with fewer potential deaths among the total population and men (reduction rate: −0.43 for both; see Appendices 3 and 4). 10 No association was found between the strength of primary care and potential deaths due to diabetes.
Socioeconomic Inequality
Countries with better continuity of primary care were associated with a significantly lower socioeconomic inequality in self-rated health (the reduction rate in inequality was −0.52).The rate of inequality in poor self-rated health ranged from −0.38 (Spain; less-educated people had worse health) to 0.44 (Malta; more-educated people had worse health). This aspect of primary care-continuity-was the only one with a significant association with socioeconomic inequality in self-rated health (see Appendices 3 and 4).10 Socioeconomic inequality in the prevalence of asthma or diabetes showed no significant association with the strength of primary care.
DISCUSSION
Health Spending And Primary Care
We had hypothesized that health care expenditures are lower and increase more slowly in countries with relatively strong primary care. This hypothesis was partly proven. From 2000 to 2009 countries with more comprehensive primary care had a slower increase (rate of change: −0.197) in health care spending than countries with less comprehensive primary care. Although this result is in line with our expectations, other results also showed that countries' stronger primary care structures are associated with increased health spending (rate of change: 0.153). Countries with stronger primary care structures apparently had higher spending as a starting point. It makes sense that when patients can be treated for a broader scope of health problems within primary care, fewer expensive services need to be provided at higher care levels, reducing the overall growth in costs. However, maintaining a strong primary care structure appears to be a cost driver. Building and sustaining strong primary care structures may promote such policy developments as decentralization of services delivery, protection of patients' rights, implementation of proper financial mechanisms, and a sound educational system for primary care professionals. Further research is recommended to explore the relationship between the strength of primary care and overall health care spending. This research may require the application of more sophisticated methods to calculate overall health care spending.
Patient-Perceived Quality Of Care
We hypothesized that the patient-reported quality of nonmedical aspects in primary care practices is lower in countries with relatively strong primary care-such as the Netherlands, Spain, and Portugal-compared to countries with relatively weak primary care-such as Turkey, Austria, and Luxembourg. This was not confirmed, because primary care strength was not associated with patients' ratings of these quality aspects. Perhaps when patients are asked about the quality of care they received at their primary care office-the variable used in this study-they associate the term "quality" with medical aspects of care, not nonmedical aspects. If data availability allows it, future research should investigate the relationship between different aspects of perceived quality of care and primary care strength.
Potentially Avoidable Hospitalizations
This study confirmed the positive associations of strong primary care with potentially avoidable hospitalizations found in national studies.
14 - 16 The results indicate that the structure of primary care, accessibility to primary care, and the coordination and comprehensiveness of primary care are all related to reduced potentially avoidable hospitalizations for conditions that can also be treated within primary care. This result supports initiatives to strengthen the structure of primary care, such as the implementation of increased payments to primary care providers in Medicare and Medicaid, in the context of the recent Affordable Care Act in the United States. 31 The focusing of primary care policies on these aspects serves both quality improvement Kringos, D.S., Boerma, W., Zee, J. van der, Groenewegen, P. Europe's strong primary care systems are linked to better population health but also to higher health spending. Health  Affairs: 2013, 32(4), 686-694 for patients and decreasing unnecessary use of expensive care. However, it should be noted that given the strong relationship between socioeconomic inequality and health, hospitalization rates might be lower and health outcomes might be better in countries with less inequality. If there is also an inverse relationship between inequality within a country and the strength of its primary care system, failure to control for inequality might lead to an overestimation of the strength of the relationship between avoidable hospitalizations and health on the one hand and strength of primary care on the other. Because empirical evidence was lacking, inequality was not used here as a control variable.
Population Health
The hypothesis that population health is better in countries with relatively stronger primary care was confirmed. Both the structure of primary care and the coordination and comprehensiveness of primary care had a positive relationship with the health of people with ischemic heart disease; cerebrovascular disease; and asthma, bronchitis, and emphysema. People suffering from these conditions had better prospects in terms of fewer lost years in health care systems with a strong primary care structure, good coordination of primary care, and comprehensive services delivery. Only for people with diabetes was such an association not evident. Because population health is an extremely relevant outcome, this finding is most important. It is in line with earlier results from the United States, such as those found by Macinko and colleagues. 
Socioeconomic Inequality
In Health Our hypothesis that countries with relatively strong primary care have lower socioeconomic inequalities in health was partly confirmed. An association was found between the strength of primary care and inequality in self-rated health but not for asthma or diabetes. This association indicates that patients who have a long-term relationship with a primary care provider, have access to good and continuous medical information, and report a satisfactory doctor-patient relationship experience fewer socioeconomic inequalities. This finding confirms the results of previous studies, showing the disparity reducing effect of primary care. 22 However, we cannot explain why this relationship was not shown for asthma or diabetes. Various studies have pointed to weaknesses in the primary care system in the United States. For example, the 2009 international health system survey by the Commonwealth Fund showed a lack of coherence in policies on primary care across the nation; this situation may change with the recent introduction of the Affordable Care Act. 32 The combined evidence of previous studies and this study support the efforts of policy makers globally to prioritize primary care strengthening on the health policy agenda; encourage primary care providers by showing the importance of their work for the health of the population; support funding agencies in investing in primary care research; and support researchers in further improving our understanding of the functioning of primary care at macro and micro levels.
